Phenyl valerate esterase activity of human butyrylcholinesterase.
Phenyl valerate is used for detecting and measuring neuropathy target esterase (NTE) and has been used for discriminating esterases as potential target in hen model of organophosphorus delayed neuropathy. In previous studies we observed that phenyl valerate esterase (PVase) activity of an enzymatic fraction in chicken brain might be due to a butyrylcholinesterase protein (BuChE), and it was suggested that this enzymatic fraction could be related to the potentiation/promotion phenomenon of the organophosphate-induced delayed neuropathy (OPIDN). In this work, PVase activity of purified human butyrylcholinesterase (hBuChE) is demonstrated and confirms the novel observation that a relationship of BuChE with PVase activities is also relevant for humans, as is, therefore the potential role in toxicity for humans. The KM and catalytic constant (kcat) were estimated as 0.52/0.72 µM and 45,900/49,200 min-1 respectively. Furthermore, this work studies the inhibition by preincubation of PVase and cholinesterase activities of hBuChE with irreversible inhibitors (mipafox, iso-OMPA or PMSF), showing that these inhibitors interact similarly in both activities with similar second-order inhibition constants. Acethylthiocholine and phenyl valerate partly inhibit PVase and cholinesterase activities, respectively. All these observations suggest that both activities occur in the same active center. The interaction with a reversible inhibitor (ethopropazine) showed that the cholinesterase activity was more sensitive than the PVase activity, showing that the sensitivity for this reversible inhibitor is affected by the nature of the substrate. The present work definitively establishes the capacity of BuChE to hydrolyze the carboxylester phenyl valerate using a purified enzyme (hBuChE). Therefore, BuChE should be considered in the research of organophosphorus targets of toxicity related with PVase proteins.